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               Class VIII




          Pollution of water


Objectives:

· Students are able to understand the concept of pollutant and the phenomenon of water pollution.

· Students are able to understand the concept of potable water and conservation of water.

· Students will learn the major causes of water pollution and control of water pollution.

	TOPIC
	EXPLANATION

	Water Pollution
	· The Presence of any foreign substance (organic, inorganic, radioactive or biological) in water which produces harmful effect and decrease the usefulness of water. 

	 Pollutant
	· Any substance or species produced either by a natural source or by human activity, which produces adverse effect on the environment.

· The substances (foreign material) that pollute water are called water pollutant.

	Recognition of presence of pollutants in water 
	· Bad taste of drinking water.

· Offensive odour from lakes, rivers and ocean beaches.

· Unchecked growth of aquatic weeds in water bodies.

· Decrease in number of fish in fresh water, river water &sea water, etc.

· Oil and grease floating on water surface.



	Causes of water pollution
	· Human activities like bathing and washing of clothes in river and ponds.

· Industrial waste.

· Sewage and other oxygen –demanding wastes.

· Infectious or disease causing agents.

· Plant nutrients.

· Synthetic organic chemicals. 

· Inorganic minerals and chemical compounds.

· Suspended solids or sediments.

· Oil spills from oil tankers in high seas.

· Thermal discharges.

· Radioactive substances.

	Potable water
	· Water which is fit for drinking purpose

i.e., it does not cause any water- borne disease like jaundice, diarrhoea, etc.
· Potable water is safe for drinking.

· The following Parameters must be followed before water is supplied for drinking purpose:

· It must be colourless and free from any odour or smell.

· It should be free from suspended impurities.

· It should be tasteless.

· It must be free from micro-organisms which lead to many diseases.

· It must be free from harmful chemicals.
· Water purification is done by either a candle filter or an electric filter.

· The purpose of purification is to--->

· Remove suspended impurities.

· Destroy harmful germs.



	Methods of purification
	· Filtration:

· Physical method of removing impurities.

· Water can be purified by passing it through sand, gravel and charcoal.

· Commonly used method in village areas.

· Boiling:

· Commonly used method in houses to purify water.

· Boiling process (high temperature) kill germs.

· Chlorination:

· Chemical method for purification.

· In this process chlorine tablets or bleaching powder (CaOCl2) is added to water.



	Control of water pollution
	· Sewage Treatment: Sewage treatment is a multi-stage process. The treatment include primary or physical treatment & secondary or biological treatment.
· Primary process is done by filtration & sedimentation process. In filtration various bar rakes are used to remove any floating substance.
· In sedimentation, the effluent is allowed to settle down at the bottom of the tank while liquid is collected for the secondary treatment process the settled material is known as primary sludge.
· During secondary treatment the effluent is passed on the aeration tanks where due to continuous aeration microbial flocs are produced. These flocs then digest the organic matter & reduce its BOD [Biological oxygen demand].
· The flocs produced in the aeration tanks are then passed on to the setting tank where they form the activated sludge.
· The activated sludge is then passed on to the anaerobic sludge digester where anaerobic bacteria digest the aerobic microbes from the sludge.
· The effluent from the anaerobic sludge digester is then ready for its final disposal into the river or any other water body.
· Industrial wastes: Industrial waste can be treated by physical, chemical and biological methods.

· Physical processes comprise screening, sedimentation, flotation and filtration.

· Chemical processes are precipitation, coagulation and disinfection.

· Biological processes are biological filtration .

· Too much use of pesticides which are not biodegradable should be avoided.

· Rivers, lakes, etc., should not be used for bathing and washing purposes. In this way, water sources do not get polluted with detergents and germs.  

· Efforts should be made to increase the use of low grade or polluted water like Treatment of domestic sewage for industrial cooling; reuse of water in mining and similar industries where the water availability is less.



	Conservation of water 
	· Avoid using shower, instead use a bucket and mug for taking bath.

· While brushing, do not leave the tap open.

· Never pour water down the drain when there may be another use for it, such as watering a plant or cleaning.

· When washing dishes by hand, do not leave the water running for rinsing.

· Do not use drinking water to clean vehicles.

	Important points:

· 3R’s principle should be used to conserve water i.e., Reduce, Reuse and Recycle.

· BOD (Biological oxygen demand) : It is a measure of dissolved oxygen that would be needed by the microorganism to oxidise inorganic and organic  compounds. 

· The lower the concentration of dissolved oxygen, the more polluted is the water sample.


Class VIII

CHEMISTRY

Metal and Non metal

Objectives:

· Students will understand the difference between metal &non-metal and mineral & ore.

· Students will understand different terminology related to characteristics of metal and non-metal i.e., sonorosity, malleability, ductility, tensile strength, hardness, lustre, melting and boiling point.

· They will learn different chemical reaction of metal and non-metal, concept of noble metals, uses of alloys, metals and non-metals.

· They will understand displacement reaction, on the basis of metal reactivity series.

	Topic
	Explanation

	Metal
	*Substance which have the tendency to donate electrons.

M                      M+ +e- [M+                       Cation.]

i.e., metals are electropositive in nature.



	Non metal
	*Substance which have the tendency to gain electrons.

A  +e-                   A-        (anion)

i.e.,non-metals are electronegative in nature.



	Pure substance
	* It contains same kind of particles.

Ex-Fe,Cu,Mg( elements)

H2O,CO2 (compound)



	Mineral
	*Inorganic substance found under earth surface.



	Ore
	*Mineral from which metal can be extracted.

e.g. 

· Haematite (Fe2O3)   iron ore.



	Metallurgy
	*A sequence of processes to extract a metal from its ore.



	Steps of metallurgy
	*Concentration of ore------->   Removal of impurities.

*Reduction-------> Get the metal from its ore.

*Refining-------->purification of metal.



	Physical properties of Metal 

*Physical state

Metal

Non metal
	*Mostly solid

· Except-Mercury (Hg) in liquid state.

*Exist in all three states.

· Solid(Carbon, Silicon)

· Liquid (Bromine)

· Gas (nitrogen, oxygen)



	*Melting point and Boiling point

Metal

Non metal
	*High Melting and boiling point.( due to strong force of attraction)

· e.g.-Fe (1536oc).

· Except –caesium(Cs-28.7oc)

· Low Melting and boiling point.

· Except –Carbon( 37230C)



	*Density

Metal

Non metal


	*High density.( due to low volume)

*Low density

	*Hardness

Metal

Non metal
	*Generally hard i.e., they can withstand high pressure.

· Except ----->sodium and potassium (very soft) they can be cut with a knife.

*Generally not hard

*Brittle in nature(break into thin pieces)

· Except-Carbon.



	*Lustre(shiny surface)

Metal

Non metal
	*Metals are lustrous.

*Dull appearance.

· Except – Iodine.



	*Malleability(beaten into thin sheets)

Metal

Non metal
	*Malleable in nature.

*Brittle in nature i.e.,non-malleable.



	*Ductility (drawn into thin wires )

Metal

Non metal
	*Ductile in nature.

· Gold is the most ductile metal.

*Due to ductile nature of metals, they are used for Electrical fitting (Cu, Al, Fe etc.)

*Non Ductile

	*Tensile Strength( property due to which a substance can bear a lot of strain)

Metal

Non metal
	*High tensile strength.

*Low tensile strength.

· Except-Carbon fibre.



	*Conductivity

Thermal Conductivity(conductivity due to transfer of heat)

Metal

Non metal
	*Conductor of heat.

· Cu& Fe are used for making utensils and boilers. 

*Poor conductor / Insulator  (the substance from which heat cannot  passed)

· Except—Graphite (good conductor )

· Silver is the best conductor.



	*Sonorosity  (property due to which metal produces a ringing sound when struck with hard substance)

Metal

Non Metal
	*Sonorous.

*Non sonorous.

	#Chemical properties of metal and Non-metals.

*Reaction with Oxygen

(Activity based)
	*Metals form metallic oxides.

2Mg + O2------------2MgO (white powder)

*Metallic oxide reacts with water to form basic hydroxide.

MgO + H2O--------------Mg(OH)2

· Mg (OH)2 is basic in nature.

· Red litmus---> Blue litmus.

*Non-metals form Non-metallic oxides.

C + O2----------- CO2 ( acidic in nature)
CO2 + H2O------H2CO3 (Carbonic acid)

· H2CO3 is acidic in nature.

· Blue litmus --- >Red litmus.

· Metallic oxides are basic while non-metallic oxides are acidic in nature.



	*Reaction with Water


	*Metals react with water to give hydroxides and liberate H2gas.

Mg + 2H2O-------Mg(OH)2 + H2
· Reactive metals (Na and K) catches fire coming in contact with water.

· Mg reacts on heating.

·  Zn reacts with boiling water.

· Fe reacts with steam.

· Cu, Ag, Au, Pt, Hg do not react with water.

*Non-metals generally do not react with water.

e.g.- Phosphorus is kept in water to prevent its contact with air, as it catches fire with air.

	*Reaction with Alkalies
	* Metals like Aluminium and zinc reacts with NaOH and KOH to form salt and liberates H2 gas.

 2NaOH  +  Zn                      Na2ZnO2   +  H2
                                          (Sodium Zincate)

	*Reaction with acids
	*Metals react with dilute acid to form salt and liberate H2 gas.

Zn + H2SO4--------ZnSO4 + H2

Fe + 2HCl --------FeCl2 + H2
· Au and Pt are noble metals therefore do not react with acid.

*Non-metals generally not responding towards acids.

* Sulphur and Phosphorus react with hot, concentrated H2SO4  without liberating H2 gas.



	*Reactivity of Metals 

Metal reactivity series
	*Series in which metals are arranged in order of decreasing reactivity from top to bottom.

Reactivity series                                       Highly reactive
Potassium              K

Barium                    Ba

Calcium                   Ca

Sodium                    Na

Magnesium             Mg 

Aluminium              Al

Zinc                           Zn

Iron                           Fe

Nickel                       Ni

Tin                             Sn

Lead                          Pb

Hydrogen                  H

Copper                      Cu        Less reactive 

Mercury                    Hg        than hydrogen

Silver                          Ag

Platinum                    Pt

      Gold                        Au



	*Displacement Reaction 
	* More reactive metal displaces less reactive metal from its solution. .

Mg + CuSO4-------->MgSO4 + Cu (less reactive)

(more reactive)

Cu + ZnSO4 -------->No reaction

· Because Cu is less reactive metal than Zn.

	*Noble Metals
	*Metals which are non –reactive in nature.

· Ex-Au , Pt

*They are not chemically affected by substance like acid, base, therefore retain their lustre.

· Au and Pt are highly ductile and malleable therefore they are used for making jewellery.

	*Carat /Karat
	*Expression of purity of gold.

*Carat means number of parts of gold present in 24 parts of mixture of gold and other metal.

	*Alloy
	*Alloy is a homogenous mixture of two or more metals or a metal and a non-metal.

· Ex-Steel, Bronze, Brass. 

	*Composition of Alloy
	Steel--->Fe + C

Bronze-->Cu + Sn

Brass---->Cu + Zn

Alnico ---->-Al + Ni +Co

German Silver------>Cu + Zn+ Ni

Duralumin----->Al + Cu+ Mg +Mn

Gun Metal--->Cu +Sn+Zn

Stainless Steel--->Fe + Cr + Ni

	*Uses of  Alloys
	· Steel------> Machine parts, Construction material.

· Stainless Steel------>for making cooking utensils and surgical implements.

· Brass---------->Nuts and Bolts,decorative statues.

· Bronze---->for making coins, medal, utensils.

· German silver------->for making table ware.

· Alnico----->for making Magnets.

· Duralumin----->for making Aircraft bodies, automobile parts.

	*Uses of Metals
	· Iron---->-Making  Cooking Vessels, water  boilers ,

Stoves, toys, tools, pipes, bolts and electromagnet.

· Aluminium---->-Making vessels foils( packaging of 

Food stuff and medicines.

· Light metal used in aircraft bodies.

· Copper---->Electrical cables, cooking vessels.

· Silver---->Jewellery, Table ware, decoration pieces.

· Ag is highly malleable and used for decorating food stuff.

	*Uses of Non metals 
	· Nitrogen----->-In fertilizers.

· Phosphorus------>-Fertilizers and Match box.

· Iodine------>Antiseptic.

· Sulphur---->-Fire crackers, gun powder and Sulphuric acid.

· Oxygen--->-Essential for living.

· Diamond----->making jewellery and in cutting grinding tools.

· Graphite----->In batteries and in pencils.

	IMPORTANT POINTS


	· Alnico is used for making permanent magnets.

· All ores are minerals but all minerals are not ore.

· Ag is a good conductor of electricity but very expensive therefore not used for electrical fitting.

· Aluminium cookers are anodised from inside to prevent further oxidation of aluminium.

· Silver is the best conductor of heat and electricity.

· Mercury is the poorest conductor.

· Corrosion-The process of slowly eating up of metal surface due to presence of O2, CO2, H2S and water vapour in the environment,  Convert the metal into oxide, carbonates and sulphides.

Corrosion of Iron ----->Rusting (Rust –Fe2O3.XH2O)

· Alloy cannot form by the combination of two non-metals because metallic bond is required for bonding b/w substituent of alloy.

· Advantages of Alloy:Alloys are generally stronger and harder.

· They are resistant to corrosion.


Activities:

· To study the reaction between Magnesium and oxygen to form Magnesium oxide. 
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Synthetic Fibres and Plastics

Objectives:

· Students are able to understand the concept of Natural and synthetic fibres.

· Students can differentiate between natural and synthetic fibres.

· Students are able to learn the types of plastics.

· Students are able to understand the adverse effect of plastic on environment.

	Topic
	Explanation

	Natural Fibres
	· Fibres which obtained from plants and animals like cotton, jute, wool and silk.

	Artificial fibres
	· Fibres which obtained  from man-made activities are known as artificial fibres or man-made fibres.Ex: Nylon, PET, Terylene, etc.

	Polymer



	· Polymer means manyparts (Greek: poly means many and merors means parts.

· A polymer is a compound of high molecular mass formed by the combination of large number of small molecules.

· Small molecules which constitute the repeating units in a polymer are called monomer units.

· The process by which the monomers are transformed into polymer is called polymerization.

	Synthetic fibre: Rayon Or Artificial silk
	· Rayon, having properties similar to that of silk hence, it is also known as artificial silk.

· Its raw material is natural fibre i.e., wood cellulose.

· Uses:

· It is used in making apparels (like dresses, jackets, linings, suits, hats,etc.)

· Widely used in industries, for example, in surgical products and tyre cords.

· It is mixed with cotton to make bed sheets or mixed with wool to make carpets.



	Nylon
	· Truly artificial or man –made fibre.

· Uses:

· Highly elastic, tensile and silk like appearance so it is used in carpets and socks.

· It is used in Military application like ropes, parachutes, etc.

· It is highly durable and used for making seat belts, tyre cord, clothes and fishing nets.

· It is used for making common household articles, such as toothbrushes, combs, hooks, etc.

	Terylene
	· Elastic, highly durable, wrinkle and moth resistant.

· Uses:

· It is used for making fabrics like shirts, trousers and other dress materials.

· It is used for making sails for boats

· It is used for making conveyer belts.

	Poly Ethene Tetraphthalate( PET)
	· Uses:

· It is used for making containers for packaging food and soft drinks.

· It is used for making magnetic tapes used in audio and video cassette recorders.

	Acrylic Fibre
	· Synthetic fibre, resemble to wool.

· Uses:

· It is used for making blankets, which are very light .

· Articles made from acrylic are cheap and are available in a variety of colours.

	Advantages of synthetic fibres
	· They have a long lasting lustre.

· They dry quickly.

· They are easy to clean.

· They do not wrinkle .

· They do not shrink on washing.

· They last longer as compared to natural fibres.

· They are less expensive than natural fibres.

	Disadvantages of Synthetic fibres
	· They have low melting point and burn to form small sticking beads at high temperature.

· They do not adsorb sweat. Therefore, clothes made from synthetic fibres are very uncomfortable in summer and rainy season. 

· Synthetic fibres are non-biodegradable hence, causes lot of pollution.

	Plastic
	· Plastics are of two types on the basis of arrangement of monomeric units.

· Linear arrangement: Thermoplastic


· Thermoplastics can be reformed easily on heating and can be remoulded into a new shape.

· Eg., Polyethene, PVC(Poly vinyl chloride), nylon, terylene and polystyrene.
· Cross Linked: Thermosetting plastic.








· Thermosetting plastics cannot be remoulded again by gentle heating i.e., single time used.

· Eg., Bakelite and Melamine.
· Bakelite is a poor conductor of heat and electricity hence, used in making electrical switches, handles of various utensils, etc.

· Melamine resist fire and can tolerate heat better than other plastics hence, it is used for making kitchenware and fire resist fabrics. 



	Characteristics of synthetic plastics
	· Light weight.

· High tensile strength.

· Resistance to chemicals.

· Non –biodegradable.

· Lustrous and colourful.

	Plastics and the Environment
	· Plastics are non-biodegradable material hence, cause a lot of pollution.

· A plastic does not get decomposed by natural processes, such as action of bacteria.

	Damage caused by plastic wastes
	· Plastic carry bags and other articles clog the city drainage system, thereby, causing lot of inconvenience.

·  Stray cows and other animals, in the process of eating the food waste, swallow materials like polythene bags and wrappers. This chokes the digestive tract of animals, thereby, causing death.

· Plastics take several years to decompose, and are not environmental friendly and cause environmental pollution.

· On burning, plastics produce harmful gases which pollute the air

	Measure to control the damage caused by plastic waste
	· Do not throw plastic wrappers carelessly on road.

· Bio-degradable and non –biodegradable waste should be collected separately and disposed off separately.

· Make use of bags made of cotton or jute.

· Use the 4R’s principle i.e., Reduce, Reuse, recycle and Recover.

	Important points:

· Rayon is not truly an artificial fibre because its raw material is a natural fibre.

· In Textile industry, rayon is known as ‘Viscose rayon’ and ‘Art silk’.

· Nylon is the first fully synthetic fibre.

· The first man –made plastic was invented by Alexander Parkers in 1862.

· Teflon is a special plastic on which oil and water do not stick .It is used for non- stick coating on cookwares.

· Melamine is fire resistant and thus, coated on the uniforms of firemem.

· Semi-Synthetic Polymer: Polymers obtained from natural polymers by subjecting them to some chemical processes.eg., Vulcanised rubber

· Some fabrics like terywool, terycot and terysilk, etc., are made by mixing two types of fibres.

·  Terycot is a mixture of Terylene and cotton. 

· Terywool is a mixture of Terylene and wool.




CLASS VIII (BIOLOGY)
SA-1
Chapter – 8
Topic:- Conservation of plants and animals
	Main points
	Explanation

	1. Conservation
	Protection, Preservation and management by wise and careful use of wild life and natural resources.

	2. Biodiversity
	Varieties of plants and animals on earth.

	3. Species
	Group of organism which can inter breed freely in natural conditions to produce fertile offspring.

	4. Deforestation
	Destruction of a forest 

	5. A forestation
	Growing of trees

	6. Extinct species
	When no member of species exist or disappear totally in ecosystem. E.g. Dodo.

	7. Endangered species
	Species which faces a high risk of extinction in future. E.g. blue whale

	8. Vulnerable species
	Which face a high risk of extinction in medium term. E.g. Lion , chita

	9. Endemic species
	Species which are found in special geographic location and nowhere else. E.g. Lion, tailed macaque in western ghat.

	10. Red Data Book
	A book which keeps the record of endangered species.

	11  Flora 
	All plants life in an area.

	12. Fauna
	All animals life of an area.

	13  Desertification
	Conversion of grass land or forest into desert by soil erosion.

	14. National Park
	A reserve land owned by government and protected from human development and pollution for conservation of  endangered species. E.g. Jim Corbett national park in up.

	15  Wild life sanctuary
	A officially designated territory by the government for providing protection and suitable living condition for wild animals.E.g. Gahirmatha turtle sanctuary in Odisa.


Chapter-2
Topic:- Microorganisms :- Friends or foes
	Main points
	Explanation

	1.Microbiology
	Study of microorganism.

	2. Microorganism
	Organism which can not be seen by naked eyes. And can be seen under microscope.

	3. Virus
	A organism which behave like living and non-living.

	4. Microscope
	An instrument to see micro organisms.

	5. Bio-augmentation
	The process by which sewage and industrial waste are treated with the help of bacteria.

	6. Antibiotic
	Chemicals which inhibits the growth of other harmful microorganism by affecting their life process. E.g. penicillin.

	7. Immunity
	The process to make resistance in  body against diseases

	8. Vaccination
	The process to develop immunity in body by a suspension of killed or weakened microorganism. It is given by inoculation and orally.

	9. Pathogen
	Disease causing microorganism 

	10. Communicable disease
	Disease which can be spread from infected person to healthy person by air, water, food , physical contact or insect. E.g. Maleria , TB, Viral etc.

	11. Non-communicable disease
	Disease which can not be spread from infected person to healthy person. E.g Deficiency diseases,

	12. Late blight 
	A fungal disease in potato

	13. Tobaco mosaic virus
	A viral disease in leaves which causes uneven spots & discolouration .

	14. Rust in wheat
	A fungal disease of wheat which causes orange patches on infected area .

	16. Smut of rice
	A fungal infection which causes red lesions on mid rib of leaves .

	17   Food poisoning
	A fungal disease which causes greenish black burst on grains Disease by consumption of contaminated food, caused by clostridium, staphylococci bacteria & aspergillus fungus.

	18  Food preservation
	Methods of treating & handling food to stop its spoilage by micro organisms.

	19. Rancidity
	Oxidation of fats or oils rich food which gives disagreeable odour or taste.

	20. Sodium benzoate & potassium meta bisulphite
	Chemical preservatives used to preserve jams, jellies &pickles.


SA-2 

CLASS VIII (BIOLOGY)
Chapter – 9
Topic:- Crop production and its management 

	Main points
	Explanation

	1. Crops
	When cultivation of domesticated plants is done for a specific purpose on a large scale, it is called a crops.

	2. Kharif crops
	These are known as rainy season crops also which are grown during June and cultivated in October. E.g. Paddy, Maize, ground nut, etc.

	3. Rabi crops
	These are known as winter crops also which are grown during November and cultivated in April. E.g. Wheat, Pea, Mustard , etc.

	4. Agriculture 
	The practice of cultivating land for growing crops

	5 Horticulture
	The branch of agriculture which deals with ornamental and food plants cultivation.

	6. Agricultural Practices
	In order to maintain steady supply of food, farmers under take several systematic activities spread over a period of time for growing crops these activities are known as agricultural practices.

	7. Preparation of soil
	It means loosening of soil which is done by ploughing or tilling.

	8. Crumbs
	Ploughed field has big pieces of soil called as crumbs.

	9. Sowing
	The process of planting seed in soil.

	10. Broad casting
	The process of  sowing seed by scattering in field in manually(by hand)

	11  Seed Drill 
	An implement used for  sowing seed which is attached at the back of plough or tractor.

	12. Transplantation
	When the process in which seedling are formed in nursery then these are manually planted in the main field to ensure uniform availability of sunlight, water and nutrients to plant.

	13  Field fallow 
	A method in which land is left free for one or more season to enrich nutrients.

	14. Crop rotation
	It is a practice of growing different crops on a piece of land in a preplanned succession to enrich nutrient deficiency. 

	15  Manure
	A natural substance made up of organic matter or dead remains of plants and animals which is added in a soil to make it fertile and productive.

	16  Fertilizer
	These are source of plant nutrients which are manufacture commercially from chemicals to increase soil fertility.

	17  Irrigation
	The process of supplying water to the plant in the field 

	18 Water logging
	When excessive supply of water reduces air in the soil space and results into drainage of roots and death of plant, it is known as water logging.

	19  Weeds
	Unwanted plants grow with main crops are known as weeds.

	20   Weeding
	The method of removal of weed either manually or by using chemicals (weedicide) is known as weeding.

	21   Pesticides
	These are the chemicals which are used to kill pests which destroy the crops.

	22   Harvesting
	Cutting and gathering of crops after its maturation is known as harvesting

	23   Threshing
	It is a process after harvesting grains are separated from the cut crops.

	24   Combine
	It is a machine which is used for both harvesting and threshing simultaneously. 

	25    Hybridization
	The process of cross breading of different plants to get a new improve variety of crop(desire quality) is known as hybridization.


Chapter-14

Topic:- Reproduction in Animals

	Main points
	Explanation

	1.Reproduction
	The process of ability of living organism to produce young ones of same kind is called reproduction. E.g. dog gives birth to puppy

	2. Asexual reproduction
	It is a process in which young ones are produced by a single parents without formation and fusion of gametes.

	3. Binary fission
	A method of asexual reproduction in which parent cell divide into two daughter cells. E.g. amoeba , euglena etc.

	4. Multiple fission
	Asexual reproduction in which the repeated division of a parent cell into a number of small individuals. E.g. Plasmodium.

	5. Budding
	Asexual reproduction in which the formation of a new individual from a small protuberance (bud) arising on parent body. E.g. hydra, yeast.

	6. Parthenogenesis
	Asexual reproduction method in which female produces X the develop without fertilization. E.g. Aphids, rotifers, etc.

	7. Sperm
	It is a male gamete.

	8. Ovum/Egg
	It is a female gamete.

	9. Hermaphrodite
	These are the animals producing both the gametes in their body. E.g. Earth worm, leech,etc. 

	10. Zygote
	It is a single cell formed by fusion of male(sperm) and female(ovum gametes)

	11. Fertilization
	It is  a process of fusion of male gametes with female gametes.

	12. External Fertilization 
	It is a process of fusion of male gametes with female gametes outside the mother’s body (in water). E.g. fish, frog.

	13. Internal Fertilization
	It is a process of fusion of male gametes with female gametes inside the mother’s body (in water). E.g Dog, Cat

	14. Ovary
	It is a female reproductive organ which produces eggs or ovum.

	16. Uterus 
	It is a female reproductive part where development of embryo takes place.

	17   Embryo
	When zygote divides into two cells, which further divide again and again to form cluster of cells called as embryo.

	18  Foetus
	It is the stage of unborn baby after embryo when all its body parts can be identified.

	19. oviparous
	These are the animals which lay eggs. E.g fish, snake bird etc.

	20. viviparous
	These are the animals which give birth to young ones and provide breast feeding to them. E.g. Human, dog, cow etc..

	21  Hatching
	The process when egg shell is broken and chick comes out is known as hatching

	22   Metamorphosis
	A process in which larvae changes into adult drastically. E.g. Frog.


Chapter-15/Topics/ Reaching at the age of adolescence 

 Adolescence and Puberty
The period of life, when the body undergoes changes, leading to reproductive maturity is called

adolescence. It begins around the age of 11 years and lasts up to 18 or 19 years of age. Adolescents are also called ‘teenagers’, In girls, adolescence begins a year or two earlier than in boys.

During adolescence, the human body undergoes a number of changed. The testes start to make sperms and the ovaries start to make eggs. In other words, the reproductive organs become functional. The age at which reproductive organs become functionally active is called puberty. At puberty, therefore the boys and girls become capable of reproduction.

 Changes at Puberty
Growth of the body is an important character during puberty. The different parts of the body during adolescence grow at different rates. Head, hands and feet reach adult size very soon and therefore look disproportionately larger for some time. The legs grow faster than the torso and then stop, while the torso continues to grow.

 Change in Body Shape
During adolescence, changes in body shape takes place. These changes are different in boys and girls.

(i) The boys develop broader shoulders and wider chest. In girls, the region below the waist becomes wider.

(ii) Body muscles grow more in boys than in girls.

 Change in Voice
(i) Boys have a deep voice which in some cases even cracks. Voice becomes hoarse. In girls, the voice is high pitched.

(ii) Voice box or larynx is bigger in boys and can be seen as the protruding part of the throat called Adam’s apple. In girls, the voice box is smaller and hardly visible from the outside.

 Increase in Activity of Sweat and Oil Glands
During puberty, there is an increased secretion of sweat and oil (sebaceous) glands. It is because of the increased secretion that many young people get acne and pimples on their faces.

 Development of Sex Organs
Though reproductive organs are present even in infant stage, but they reach maturity and complete development during puberty. Testes and ovaries also start producing sperms and eggs respectively.

 Development of Secondary Sexual Characters
These characters which develop at the time of attaining sexual maturity and help to distinguish the male from the female are called secondary sexual characters. Secondary sexual characters are external characters which are not directly involved in the process of reproduction.

The changes which occur during adolescence are controlled by chemical substances called hormones.

The hormones are produced in special organs celled endocrine glands. There are a number of endocrine glands in males and females of humans.

Endocrine gland Hormone Functions

Testis Male sex hormone (Testosterone)

(i) Sperm production

(ii) Sexual development

Ovary Female sex hormone (Estrogen)

(i) egg production

(ii) Sexual development (development of breasts inside which milk-secreting glands develop).

Testosterone hormones produced by testis brings about changes in boys and estrogen produced by ovaries in girls. Testosterone and estrogen are called sex hormones.

The activity of testes and ovaries are under the control of hormones from another gland called the master gland or pituitary gland. This gland is located at the base of the brain.

* Endocrine glands have no ducts. For this reason, they are also called ductless glands

* The secretions of endocrine glands are poured directly into the blood.

* The hormones are required in extremely small quantities. Increase of decrease in the specific quantity is harmful of the body.

 Hormones other than Sex Hormones
Apart from the pituitary, the testes and the ovaries, there are other endocrine glands in the body. Some of the major ones include thyroid, adrenal and pancreas.

Gland Hormone secreted Function(s)

Pituitary (master gland)

Several hormones including

Growth Hormones (GH) Stimulates thyroid for Thyroxin production.

(1) Controls normal growth.

Controls the activity of other endocrine glands (so called master gland).

(2) Thyroid - Thyroxine Stimulates respiration and growth rate.

Lack of thyroxine causes goiter

(3) Adrenal - Adrenalin Maintain correct salt balance in the blood, controls blood pressure and helps the body to flight stress (alarm reaction)

(4) Pancreas - Insulin Sugar metabolism

Lack of insulin causes diabetes.

(i) When a person has a very big and bulging throat, he is suffering from goiter, a disease, due to the deficiency of the hormone thyroxin produced by the thyroid gland, and

(ii) When a person is suffering from sugar problems, it means that his pancreas is not producing sufficient quantities of insulin hormone.

Similarly there is hormone adrenalin which helps the body to adjust the stress conditions (like when one is angry or other tension)

 In Case of Insects and Frog -
Many drastic changes take place in the life history of an insect and the frog, during the process of metamorphosis.

In insects, metamorphosis is controlled by insect hormones. In case of a frog, it is controlled by thyroxin hormone. Presence of iodine in water is a must for the production of thyroxin. If the water in which tadpoles are growing does not contain sufficient iodine the transformation of tadpoles into adult cannot take place. Even in case of humans, iodine is important for the thyroxin hormone. It us for this reason that the consumption of iodized salt is recommended.

 Reproductive Phase in Humans
The production of gametes starts earlier in females than in males. In females, this phase begins 10 to 12 years of age while in males, it beginning at 13 to 14 years of age. However, the production of gametes lasts for a much longer time in males than the females.

In females, the reproductive phase generally lasts up to the age of 45 to 50 years. This period from the onset of puberty to the age of 45-50 years is marked by a specific event repeated almost every month.

During this period, one ovum matures and is released by one of the ovaries once in about 28 days, and the wall of the uterus becomes thick so as to receive the egg. In case it is fertilized, it starts developing and results in pregnancy. If fertilization does not occur, the released egg and the lining of the uterus along with its blood vessels are shed off. As a result, bleeding takes place in women. This loss of blood is called menstruation. Menstruation occurs once in about 28 days. The first menstrual flow begins at puberty and is called menarche. Around the age of 45 to 50 years, the menstrual cycle stops. The permanent stoppage of menstruation is called menopause.

  Determines Sex of the Baby -
In the males, the least pair of chromosomes consists of one X chromosome and another Y chromosome.

In other words, in males sex chromosomes are XY type.

In the females, both the chromosomes of the last pair are same, and these of X chromosomes. So, the sex chromosomes in females are of XX type.

Whether a baby is going to be a girl or a boy depends on sperm which fertilizes an ovum as shown in the following table.

Egg  Sperm  Fertilized Sex of child
X X   XX       Female

X Y   XY        Male

 Balance Diet
As the body is in a stage of rapid growth during adolescence, nutritional needs are also more. The diet during this period has to e a balanced diet.

In such a diet, energy-giving (carbohydrates and fats), body-building (proteins) and protective foods (vitamins and minerals) are present in requisite proportions.

Milk is a balanced food in itself. Minerals like iron and calcium are very important for all of us. Iron is essential for blood. Green leafy vegetables, jaggery , meat, eggs, lemon and amla are rich iron. Calcium is required for bones and teeth. Rich source of calcium are milk, cheese, green leafy vegetables like spinach, pulses, meat and eggs.

 Personal Hygiene
The basic aim of maintaining personal hygiene is to keep the bacteria and other harmful microorganisms away from entering the body or infecting the food consumed by us. Otherwise, diseases can develop.

Following precautions need to be taken for maintaining personal hygiene:

(1) Before and after taking meals, always wash your hands with sap water.

(2) Clean your teeth after each mean and before going to bed. Otherwise tooth decay may take place

(3) Take bath regularly with clean water.

(4) Do not grow long nails. Keep them short and clean

(5) The feet should be cleaned and well protected. Injuries due to bacterial like tetanus, hookworms and insects may be caused if barefoot walk is undertaken. Walking barefoot must be avoided.

(6) Hairs should be cleaned regularly with soap and water. Combining removes the dirt sticking to hair.

(7) Eyes should be washed daily with clean and cold water. Rubbing of eyes with hands should be avoided to prevent the entry of germs into the eyes.

The waste food material and garbage should be disposed off properly. It should not be thrown in the open. Covered bins must be employed.

 Adequate Exercise, Rest and Sleep
(1) Live a disciplined life

(2) Keep yourself away from tension, long hours of television viewing and long hours of continuous table work.

(3) Take rest and regular sleep.

(4) Undertake exercise regularly. Brisk walking, running, cycling and swimming are some good exercise. Exercises help in improving blood circulation. They also help in keeping our longs, heart and body muscles healthy.

Exercise also helps in resisting infections and building up health.

 Staying away from Alcohol
 Say ‘No’ to Drugs
